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THE BENCHMARK FARM PROGRAM--A METHOD FOR ESTIMATING
IRRIGATION WATER USE IN SOUTHWEST FLORIDA

By A. D. Duerr and J. T. Trommer

ABSTRACT

The benchmark farm program is a method of selected sampling of irrigation
water-use data to provide a base for estimating water use in an area. Irriga-
tion water-use data are summarized in this report for 74 farms in southwest
Florida. Most data are for 1978-80, but 18 farms have data from the early
1970's. Data include site number and location, season and year, crop type, ir-
rigated acres, irrigation system, monitoring method, and inches of water applied
per acre.

Crop types include citrus, cucumbers, pasture, peanuts, sod, strawberries,
tomatoes, and watermelons. Water used for irrigation by golf courses, nurser-
ies, and tropical fish farms are also included. Water-application rates per
growing season ranged from no irrigation on several citrus and pasture sites to
239.7 inches per acre for a nursery site. The report also includes rainfall
data for 12 stations throughout the study area.

INTRODUCTION

Southwest Florida has undergone rapid population growth during the last
decade. This growth has increased competition among users of water for all
purposes. The 1970 and 1975 water-use inventories (Pride, 1973; Leach, 1978)
indicated a need for annual updates of water-use data. The need is particu-
larly important in areas of rapidly increasing population where industries
have been established or expanded, where agricultural irrigation has expanded,
and where thermoelectric power generation has increased. Water-use data are
used in quantitative water-resources investigations, such as predicting water-
level declines, saltwater encroachment, and in determining future demands for
water.,

In 1976, the Southwest Florida Water Management District entered into a
cooperative agreement with the U.S. Geological Survey to collect water-use data
annually within the water management district. Water-use data for 1977 are in-
cluded in a statewide report by Leach and Healy (1980) and data for 1978 and
1979 are currently (1981) being compiled for release. Reports by Duerr and
Trommer (198la; 1981b) present 1979 and 1980 water-use data for southwest
Florida.

Irrigation water-use data are included in each of the above reports. The
irrigation water-use category includes water that is derived from ground-water
and surface-water sources. It does not include water supplied by a public-
supply system. Irrigation water-use data are not easily obtained and are the
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least accurate of all water-use categories. One reason for this is that water
withdrawn for irrigation is not required to be metered or reported to the
Southwest Florida Water Management District, whereas industrial and public-
supply water withdrawals must be reported. Estimates of use are difficult to
make because of variability in use seasonally and areally depending on weather
and soil conditions.

In 1978, the benchmark farm program evolved from the water-—use project and
previous studies as a method for collecting more accurate irrigation water-use
data. The benchmark farms are representative farms growing various crops that
are closely monitored to help establish monthly water-application rates. These
application rates are applied to the total crop acreage in the water management
district to calculate total irrigation water use. Tropical fish ponds and golf
courses are classified as crops in this report.

The benchmark farms include 18 citrus groves that were inventoried in 1970
as part of an earlier cooperative project between the U.S. Geological Survey and
the Southwest Florida Water Management District. Two reports (Robertson and
Mills, 1974; Robertson and others, 1978) on ground-water withdrawals in the
upper Peace River and upper Alafia River basins resulted from that earlier study.
The groves were reinventoried in 1978 and added to the current network of bench-
mark farms.

The purpose of this report is to present irrigation water-use data for se-
lected farms and to show how these data are used to estimate total water use for
irrigating various crops in southwest Florida. The study area includeg all of
the Southwest Florida Water Management District and is about 10,000 mi~ in size
_ (fig. 1). The initial emphasis on benchmark farm locations was in Hillsborough,

Manatee, and Polk Counties. As the program continues, new farms are being added
in surrounding counties (fig. 2).

Water-use data presented are shown as inches of water applied per acre per
month. There is considerable variability in application rates. All farms with-
draw ground water from highly productive limestone aquifers except farms at sites
58 and 77, which withdraw ground water from shallow sand aquifers, and farms at
sites 54 and 75, which withdraw surface water (fig. 2). Rainfall data for 12
stations were collected to help interpret variability in water application
throughout the study area.

CRITERIA FOR SELECTING A BENCHMARK FARM

Current efforts in developing a network of benchmark farms are directed
toward monitoring a variety of crops. Broad areal coverage is also desirable.
To meet these needs several farms may be selected for possible inclusion in the
benchmark farm program.

When permission of an owner (irrigator) is obtained for use of his well in
the benchmark farm program, several criteria must be met before the farm can be
selected for inclusion in the study. First, the farm has to be representative
of other farms in the study area so that the water-use data will have transfer
value. Factors such as crop type, soil type, topography, and type of irriga-
tion system must be similar to those used at other farms. Irrigation pumpage
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Figure 8.--Rainfall for stations in central and southern
parts of the study area, 1978-80.
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northern parts of the study area, 1978-80.
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RAINFALL, IN INCHES
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Figure 10.--Rainfall at Lakeland, 1970-80.

36



COMBINED RAINFALL AND WATER APPLIED, IN INCHES
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Figure 11.--Rainfall at Wimauma and Tampa and water applied
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COMBINED RAINFALL AND WATER APPLIED, IN INCHES
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Citrus

The 1980 composite mean annual water-application rate based on data for 35
citrus groves was 8.4 in/acre (table 3). Drip irrigation for 4 sites averaged
10.7 in/acre, jet irrigation for 7 sites averaged 10.2 in/acre, overhead irri-
gation for 17 sites averaged 7.9 in/acre, seepage irrigation for 3 sites aver-
aged 7.9 in/acre, and traveling gun irrigation for 4 sites averaged 5.8 in/acre.
The largest water use for citrus irrigation during 1980 occurred at site 60 in
Polk County (table 2). The annual application rate was 32.8 in/acre using an
overhead irrigation system. This site also had the largest monthly application
rate in 1980, 7.3 in/acre in April. Water was not applied for citrus irrigation
in 1980 at sites 7 and 17 in Polk County.

Cucumbers

One cucumber farm in Levy County was monitored during 1980 for water use.
A spring crop irrigated by sprinkler used 3.8 in/acre. All water was applied
during March, April, and May.

Golf Courses

Three golf courses using sprinkler irrigation were monitored during 1980.
The low, mean, and high application rates were 41.0, 45.9, and 51.0 in/acre,
respectively. Monthly rates ranged from 0.8 in/acre in March at site 63 to
11.6 in/acre in June at site 53. Irrigated acreage averaged 4.2 per hole and
ranged from 2.4 acres at site 54 to 5.6 acres at site 53,

Nurseries

For three nursery sites, the composite mean annual water-application rate
during 1980 was 146.4 in/acre. Monthly rates ranged from 0.2 in/acre in October
at site 28 to 41.1 in/acre in September at site 69. For the two sites with
sprinkler irrigation systems, the mean annual application rates were 104.8 and
239.7 in/acre. The nursery site with a subirrigation system applied 94.6
in/acre.

Pasture

The mean annual water-application rate during 1980 for six pasture sites
with seepage irrigation systems was 6.2 in/acre, including no irrigation for
site 34. The sites grew various types of grasses and individual annual appli-
cation rates ranged from no irrigation for grazing grass to 9.5 in/acre for
rye grass and to 20.0 in/acre for clover.
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Peanuts

One peanut farm in Levy County was monitored during 1980. An annual crop
irrigated with a volume gun system used 3.1 in/acre. All water was applied
during June, July, and August.

Sod

The mean annual water-application rate during 1980 for three sod farms
with volume gun irrigation was 46.5 in/acre. The low and high rates were 34.0
and 55.2 in/acre, respectively. Monthly rates ranged from no irrigation in
January to 7.5 in/acre in May at site 70. Monthly subtotals were not available
at site 57.

Sod grown at these sites were certified weed-free St. Augustine grasses.

This grass type uses considerably more water than Bahia grasses. Water-appli-
cation rates for Bahia grass are probably similar to rates applied to pastures.

Strawberries

Strawberries are planted in the fall of one year and harvested in the
spring of the following year. The seasons are divided into fall and spring in
table 1 and monthly rates are shown in table 2, Data presented in table 3 and
discussed in this section are for October 1980 through April 1981.

The composite mean annual water-application rate for seven strawberry
farms was 54.9 in/acre. The low, mean, and high rates for six sites with
sprinkler irrigation systems were 31.2, 49.2, and 93.6 in/acre, respectively.
The farm with a semiclosed irrigation system applied 88.9 in/acre. Semiclosed
irrigation systems are not common for strawberry farms. Although they are less
likely to spread disease than sprinkler irrigation systems, they have the dis-
advantage of using more water per acre and being less effective for frost pro-
tection.

Monthly rates for the six sprinkler irrigation sites ranged from 0.6
in/acre in November at site 52 to 34.7 in/acre in October at site 35, Of the
water applied at site 35, water pumped for frost and freeze protection during
December, January, and February was 1.5 in/acre, 17.6 in/acre, and 2.3 in/acre,
respectively. Total water—application rates for the three months were 5.3
in/acre, 17.6 in/acre, and 6.2 in/acre (table 2).

Tomatoes

The low, mean, and high spring season water-application rates during 1980
for seven tomato farms with semiclosed irrigation systems were 39.6, 51.0, and
62.8 in/acre, respectively. Monthly rates ranged from no irrigation in June at
site 39 and in January at site 50 to 19.0 in/acre in May at site 50.
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The composite mean fall season water-application rate for six tomato farms
was 49.5 in/acre. The low, mean, and high fall rates for five tomato farms with
scmiclosed irrigation were 33.2, 57.0, and 115.0 in/acre, respectively. The un-
usually high rate, 115.0 in/acre at site 50, was attributed to its location on
a well-drained sand ridge. Monitoring of this site continued because its spring
crop was located on more favorable topography. Monthly rates for the five farms
with semiclosed irrigation ranged from no irrigation during several months at
all sites to 39.3 in/acre in September at site 50. The farm with sprinkler ir-
rigation applied 12.2 in/acre during the fall season.

Tropical Fish

The low, mean, and high annual water-application rates during 1980 for two
tropical fish farms with closed-pipe irrigation systems were 43.8, 72.2, and
100.6 in/acre, respectively. Monthly rates ranged from no irrigation in April,
July, and October at site 33 to 13.9 in/acre in February, also at site 33. All
water used by the fish farms was ground water. The water was used to maintain
constant pond levels and to minimize temperature variations in summer and winter.

Watermelons

The spring water-application rate for watermelons during 1980 was 5.9
in/acre for a site with a sprinkler irrigation system and 8.6 in/acre for a
site with a travel-gun irrigation system. Water was applied from March through
June at both sites. The largest monthly rate was 5.0 in/acre in June at site
66 (sprinkler irrigation). This site also had a fall crop, which applied 3.8
in/acre in October. Both watermelon sites were in Levy County. Higher water-
application rates probably existed in the central and southern parts of the
study area.

ESTIMATING TOTAL TRRIGATION WATER USE

Data from the benchmark farm program serve as a basis for estimating the
1980 water-application rates applied throughout the entire study area. Mean
water-application rates given for each crop (table 3) may be misleading when
extremely high or low application rates caused by unusual conditions occurred
at one or two sites. Rates were adjusted from those shown in table 3 where un-
usual pumpage was believed to have occurred. Adjustments were made considering
factors such as rainfall, soil type, economic conditions, data obtained from
County Extension Services, and consumptive water-use permits issued by the
Southwest Florida Water Management District. For example, in 1980, water ap-
plied at fish farm sites 32 and 33 totaled 100.6 and 43.8 in/acre, respectively
(table 2), for a mean rate of 72.2 in/acre (table 3). Site 32 was underlain by
well-drained, sandy soil and required more water to maintain pond levels than
site 33. Therefore, the unusually high rate at site 32 was disregarded and the
1980 water-application rate for fish farms was adjusted to 40 in/acre in accor-
dance with the rate for site 33 and the rates permitted by the Southwest
Florida Water Management District.
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Adjusted 1980 application rates are presented in figure 14. Adjusted
monthly rates are presented in table 4. The rates shown are generalized and
vary from area to area and crop to crop. The adjusted rates for each area
(county or drainage basin) are applied to estimated irrigated acres for each
crop to estimate total irrigation water applied (Duerr and Trommer, 1981b).
Estimates of irrigated acreage are obtained from the U.S. Soil Conservation
Service, County Extension Services, Southwest Florida Water Management Dis-
trict, Florida Crop and Livestock Reporting Service, and field observations.

The mean water-—application rate for four benchmark tomato farms in Manatee
County during the spring of 1980 was calculated as 54.8 in/acre. Applying an
adjusted rate of 50 in/acre (table 4) to the estimated 5,500 irrigated acres of
tomatoes in the county, a total of 22,900 acre-ft (20.4 Mgal/d) of water was
used for tomato irrigation in Manatee County in the spring of 1980. Similar
calculations are made for each crop in each county.

SUMMARY

Irrigation water-use data are summarized for 74 benchmark farms in south-
west Florida. Monthly water-application rates are given for 11 different crops.
Data for 18 citrus farms go back to the early 1970's. In 1980, water-applica-
tion rates ranged from no irrigation for several citrus and pasture sites to
239.7 in/acre for a nursery.

The water-application rates determined from the benchmark farm data are
used as a guide for estimating total 1980 irrigation water use in the Southwest
Florida Water Management District. Total irrigation data are shown in a sepa-
rate report by Duerr and Trommer (1981b).
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WATER APPLIED, IN INCHES PER ACRE
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Figure 14.--Adjusted water-application rates by crop, 1980.
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Table 4.--Crop calendar and adjusted monthly water—application rates
by crop, 1980
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